This paper tries to assess the impact of family planning (FP) on fertility in Nepal. Nepal Demographic and Health Survey data 2011 were used. Impact of sterilization was found to be highest (about 33 per cent births averted) followed by the combined effect of injectables, pills, condoms and all other traditional methods. The combined impact of sterilization and injectables was found to be 0.60 births per woman. The expected numbers of future children would be 3.09 (excluding sterilization), 3.27 (excluding sterilization or injectables), 3.36 (excluding sterilization or injectables or pills), 3.51 (excluding sterilization or injectables or pills or condoms) and 3.97 (non-user) for zero parity women. The combined impact of sterilization and injectables would be 0.60 births per woman. Findings may help researchers and policy-makers for designing effective FP policy of a country.
INTRODUCTION
Total fertility rate (TFR) is a reliable measure, which influenced by a set of intermediate variables (Davis & Blake, 1956 ). Bongaarts and Potter (1983) revised intermediate components with Proximate Determinants of Fertility, using data from 41 developed and developing countries where about 96 percent of total variation in fertility due to marriage, contraception, lactational infecundability and induced abortion. The reproduction is normally taking place during teens of life; however, there is a big variation in childbearing performance in the society (Aryal 2012 , Riley et al. 1993 . Fertility behavior is changing over time and numerous studies have been conducted elsewhere (Diamond & Rutenberg, 1995; Vander Post, 1992) . Among population of high fertility and low contraceptive practices, the unwanted fertility was reported to be higher (Aryal 2005 , Kulkarni & Choe 1998 , Riley et al. 1993 where the extent of unwanted fertility is likely to vary from society to society.
Period parity progression ratios (PPPR) methods reflect the tempo of cohort fertility, which gives an additional advantage to look at trends in TFR, which facilitates to make comparison separately regarding progression of a specific parity to higher order parity (Bhrolchain, 1987 , Feeney & Yu 1994 , Luther et al. 1990 , Rao & Balkrishnan 1989 . The knowledge of FP is almost universal and about 99 percent of currently married women heard of at least one method of FP . Contraceptive prevalence rate-the percentage currently using contraception among couples with the women of reproductive age (15-49) -has been reported at 49.7 percent in 2011. The percentage of contraceptive use is increased rapidly in Nepal during the recent past whereas the fertility level declines from 6.33 in 1976 to 4.60 in 1996 to 4.1 in 2001, to 3.1 in 2001 and to 2.6 births per woman in 2011 (MOPH 2011) . However, the departure in current fertility from the potential fertility may be taken as the overall impact of acceptance of different methods of FP on fertility provided that the nuptuality pattern had been constant and natural fertility did not change otherwise. If the fertility is computed after excluding the women who are not exposed to conception due to use of contraception, it may be taken as the natural fertility , Mosher & Jones 2010 .
The extent of reduction in fertility due to the use of various contraceptive methods viz. sterilization alone, sterilization or injectables, sterilization or injectables or pills, sterilization or injectables or pills or condoms used has been assessed separately to know the amount of averted births due to FP (Kost et al. 2008) . Overall impact of FP programs depends upon the number of users of different methods. Effectiveness varies widely and sterilization has been found most effective method followed by injectables, pills and then conventional contraceptives (CCs) (Aryal 2005 , Pathak 1998 , Ram & Pathak 1993 , U N 1997 .
Nepal is one of the moderately high fertility experienced developing country in 1990s. Its fertility transition is of particular interest in three ways (Caldwell, 1998) i.e. "(i) the low per capita income at which it is occurring, (ii) the different topography of the country, which divides the population into those with easy access to the outside world who have joined the global economy and exhibit declining fertility and those without roads or school who are still characterized by stable high fertility, and (iii) the reliance for most fertility control on sterilization". In recent times, it has a declining trend in fertility in spite of limited resources of basic necessities for the people (Aryal 2002 , MOPH 2011 .
Evidence suggests that Nepal has also been experiencing a gradual decline in fertility over the last several years in spite of a limited resources made for the improvement of basic necessities of the people, viz. literacy, urbanization, industrialization, status of female, female's age at marriage, infant mortality, maternal mortality, level of income. However, there is still a high fertility experienced population in a country. In this context, this paper tries to discuss the procedure to assess the FP impact on fertility by using Nepal Demographic and Health Survey data 2011. The approach based on parity progression ratio has been applied to assess the extent of reduction in fertility due to the use of various FP methods.
MATERIALS AND METHODS

Procedure to assess the impact of FP on fertility
The procedures applied here was based on PPPR in absence of sterilization may be obtained by excluding those women who are already sterilized. Let us call this group as regime II of the fertility regulation. In the absence of sterilization or injectables, PPPR may be obtained by excluding those women who are either sterilized or used injectables. We name this group of women as regime III. Similarly, in the absence of sterilization or injectables or pills and sterilization or injectables or pills or condoms, PPPR may be obtained. The groups of women in this category are denoted as regimes IV and V respectively. Regime VI denotes the groups of women with the level of fertility in the absence of all contraception methods. Clearly, regime I represents the level of fertility in presence of contraception. PPPR, thus obtained, is used to calculate the value of TFR, and probability of ever having a specific order of birth or probability of ever becoming a mother of i children (F i ) and probability of having the final parity i (B i ) i.e. parity distribution.
Previous studies have attempted to discuss distributions of fertility through changes in the contemporary parity distributions of women in the population (Pandey et al. 1997 , Pandey & Suchindran 1995 . Here, parity distribution is obtained to see the pattern of birth averted from the use of FP methods. Since P i , (i ≥ 0) is the probability that a woman of parity i is proceeding for the next higher parity (i+1), the probability of ever bearing i children (F i ) over the reproductive age range (15-49) is obtained as:
Further, if B i denotes the probability that a woman finally have i parity (i ≥ 0) in her reproductive span (15-49 years), then
The expected number of births of order i, per woman, is simply given by:
and the expected number of future children for a woman currently of parity i is given as:
The Nepal Demographic and Health Survey 2011 data are extracted to apply the discussed indirect techniques. The data are analyzed in order to see the impact of FP methods on fertility taking 2010-11. PPPRs are used to study the impact of a FP method on fertility under different regimes of contraception. The following regimes of contraception will be defined by taking into account of the practices of different contraceptive methods. Thus regimes of fertility regulation programs due to use of different FP methods are:
I-
The prevailing fertility levels due to use of all FP methods for period of 2010-11.
II-
Excluding women those who had sterilized (male/female) during the period of 2010-11.
III-
Excluding women those who had sterilized (male/female) or used injectables during the period of 2010-11.
IV-
Excluding women those who had sterilized (male or female) or used injectables or used pills during the period of 2010-11.
V-Excluding women those who had sterilized (male/female) or used injectables or used pills or used condoms during the period of 2010-11.
VI-Excluding women those who had sterilized (male/female) or used injectables or used pills or used condoms or all other FP methods including traditional methods imply that non-users' of FP methods during the period of 2010-11.
RESULTS
The levels of fertility based on PPPRs vary according to the regimes of fertility regulation. Fig. 1 clearly shows that PPPRs were dropped from marriage to first birth order and after the first birth order, the dropping pattern in proceeding births to next parity was found to be faster with fastest among the fertility regimes II to V. The areas showing between lines represent as the impact of FP methods on fertility due to the respective regimes of fertility. Probability of ever having a mother of i th parity under different regimes of fertility regulations (I to VI) can be obtained by using PPPRs. Table 2 displays the probability of ever bearing i children according to the parity order for the regimes of I to VI fertility regulations during 2010-11. The probability for proceeding marriage to first order birth was found to be more or less similar in nature and the probability of first to second and second to third order births was steadily decreasing as faster for the regimes I and followed by regimes II, III, IV, V and VI, which indicating for controlling or limiting the number of births per women for higher order parity during 2010-11. Fig. 2 clearly shows that the probability ever having mothers' declines steadily after second and third births for all the regimes of fertility regulation programs and thereafter it declines rapidly with increased parity order. A faster declining tempo for regime I followed by the regimes II, III, IV, V and VI respectively can also be found during 2010-11. It also shows the proportion of women according to the number of children for the fertility regimes and clearly presents the FP impact on fertility. Results also shows the fertility regulation due to the use of FP methods where the lines between the regime I to regime VI, and the area showing between lines was accounted as the impact of FP methods during 2010-11. It was also shown that sterilization was found higher impact of FP on fertility than other methods. Table 3 portrays the birth order distributions by parity for the different fertility regimes. An analysis of the distribution of birth order implies the fertility levels for different regimes of fertility regulations programs and that provides a clear picture of FP impact on fertility. For instance, the level of fertility based on PPPRs varies according to the regimes of fertility regulation and thereby the birth distributions. The proportion of childlessness was found to be 1.03 per cent for women who used contraception, whereas it was 1.21 per cent for women who did not use any method. The probability for proceeding third parity was found to be .3462 among non-users' whereas it was .2284 for prevailing fertility regimes. The birth distribution shows the highest peaks in the proceeding from second, third and fourth order of births during 2010-11 respectively to the regimes of I, II, III, IV, V and VI. Fig. 3 clearly indicates the probability of birth distributions and also shows the chance of childlessness with respect to the different fertility regimes, which finally shows the impact of FP methods during 2010-11. The shape of the curve also signifies the probability of the impact of FP methods in accordance with the different regimes of fertility regulation programs.
The TFRs above parity i (for i = 1, 2, …, 9) under different fertility regimes are presented in Table 4 . It was found that fertility levels were found to be 2.20, 2.63, 2.80, 2.90, 3.06 and 3.49 births per woman for the regimes I, II, III, IV, V and VI respectively for the period 2010-11. Regime VI naturally presents the fertility level for women who had not used any method of FP. For this regime, the TFR was found to be 3.49 births per woman for the period 2010-11. An overall impact of FP can be observed that about 1.29 births per woman for the period 2010-11 have been averted due to FP methods. Impact of sterilization was found to be highest (about 33 percent births averted) followed by the combined effect of injectables, pills, condoms and all other traditional methods. Fig. 4 shows the period TFR above the parity i under different fertility regimes, which indicating the impact of FP methods on fertility during 2010-11. 
